Abstract
Importance

37
In Gram-negative bacteria resistance to the clinically relevant broad-spectrum carbapenem 38 antibiotics is a major public health concern. Major reservoirs for these resistant organisms 39 are not only the gastro-intestinal tract of animals and humans, but also the (hospital) 40 environment. Due to the difficulty eradicating biofilm formation in the latter, a sustained 41 dissemination of multidrug-resistant bacteria from the environment can occur. In addition 42 horizontal transfer of resistance genes on mobile genetic elements within biofilms adds to 43 the total "resistance gene pool" in the environment. To get an insight into the transmission 44 pathways of a rare and locally restricted carbapenemases resistance gene (GIM-1), we 45 analysed the genetic background of the bla GIM-1 gene in environmental bacteria during a 46 long-term polyspecies outbreak in a German hospital. description of the bacteria co-residing in the biofilms, which is especially pertinent in 63 outbreaks driven by plasmids (6, 7). Horizontal gene transfer is common within these 64 biofilms; mainly plasmid-mediated, however transformation of naked DNA has also been 5 chromosomal) (11). Genotyping additionally revealed a clone of GIM-1-carrying P. 73 aeruginosa involved in a long-term outbreak on an intensive care unit from 2002 to 2013.
74
The outbreak was successfully contained with adequate infection control measures targeting 75 the sinks as the environmental reservoir where the outbreak strain was detected (12). Since 76 the persistence of the metallo-beta-lactamase GIM-1 in a location for over ten years 77 suggests the presence of an environmental source, we sought to describe the reservoir and 78 gain insight into the mobile genetic elements of bla GIM-1 . Environmental sampling was carried 79 out on the intensive care unit, on which the outbreak of P. aeruginosa was described (12) 80 and in addition on a medical ward, in which patients carrying different GIM-1-carrying 81 bacteria (mainly clonally related E. cloacae but also K. oxytoca, P. aeruginosa and P. putida Conjugation experiments were carried out using the bla GIM-1 -strains and sodium azide- 
